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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a label switch 
network system that can reduce a processing cost and 
its processing time at each node in the case of realizing 
various services with respect to traffic engineering in a 
label switch network such as an MPLS network. 
SOLUTION: The label switch network system is provided 
with a 1 st node that is placed at an entry of a label 
switch network transferring an IP packet compatible with 
an IP flow on the basis of a label and that references 
header information or payload information of the IP 
packet to select/to set a layer 2 path for transfer of the 
IP packet, plural 2nd nodes that are placed at a relay 
position of a network to set the layer 2 path from the 
entry to the exit of the network through a designated 
path, a 3rd node that is placed at the exit of the 
network, and a policy server that instructs the 1st node 
on the setting of the layer 2 path according to a policy 
control protocol on the occurrence of a user request or 
a state change in the network and that intensively 
controls the 1st node, the 2nd nodes and the 3rd node. 
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(54) [«^C0«*W 7^X-f7f*yf7-^yXfA 



(57) mm] 

[mm MPL h7-^^t^7^;VX^f 7^ 

(i. 7^iK:So\>r 1 P7n-^go I p/**- 7 b £ 
*U Hutei 7 hO^y yjf^f ^ii^-f n- Kit 

^2s*x*miR • Kje-ras* 1 oy-Kt ; aria** b 

*» h ffi □ i T-OmfK i" >f 2 £ jgfe 2 ti ^gKtg 

smst^2oy- ; mie^ ^ b^-^oajn 

7 b 7 - ^ o«.«SEffca*£. C tzm&. #y y»»7 p n b 
n^UHiJoT. iffiEf&l oy- Ki:(|[El/>ft2/UO 
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[fulfil] 7^*i:io't>t I P7o-M(t-OIP 
h£$?.jg-f&7^;i'*4' v*f-*-y h 7-y<oAn 
KEESft, bItIS I P^7 ^flMftijtii^-f 
o- Klfffg^flBLT. mTiei P/^y h 
*!xon , t2/u^i« • izfc-fhm 1 <D / — V b. 
E*y h7-?<D<*>MWmi-&WL2ti. HE*? h7- 

&&T~%9c5l^ hW&<F>%i 2 (0 J - Y t : buE^ y h 7 - 

fifties y h 7 - y OKSieft^ C * u ->*J 

2/^<otS5c*^-r^i: t tic, trE^icoy- h\ 

->•*-/< t ; ^fix^^i-y^ y^*-y f 7 

HE* v Y 7 - y <0*cSK3Effc«:iftflii-*¥e t > 

HE w 4" \ 2 y<7, feettRtfAKftE'* <y*-9 

itifEfcl <07- K»Cf(rSl'>f J V2/<^WK5g*'J&^-r4 

**1--5>W*^ 1 iefS<07^;v^-f yf-^y Y 7-y v 
* 7" A 0 

[bS^JH 3 J USE* 1 coy- KJii— fS*ifc(±«I 

E*7h7-* ottsxft * @ e-cfca-r * jm»e* 2 
utEtf'J >-t-/<(±Boie* 1 Y'frb<omuM$aiz 

tt-§Lt, fr£KSfc£i-* I P 7 o -jkti&oiltE I P>< 
'f-y Y ^U^irhtzibcnmtZVi ^ 2/<y<7)|S:^£wE 
£i<oy- KuJi^-r*#a**-f &**JHifB*o9 

[IS*S4] MU&2<7)S- KI4, HtrfEI P/<*-y h 
W-TOmofSi, WEI P^y-y Mc-g-i 
f-Tv^ I P r KU^fJStS *i.fcSttSreai-4«rlB 

iwe* v -4- -/< ii«fiefg 2 «o y - k*+&cd i p t k u 

*KJ: OlffiEW^ 2 &1»E!& 2 <oy - K 

tjSigtifemii^iiEiio?^^^ y^ 

*y h 7-c7 yXfA, 
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Bu feff Jt & i P7n-iac tiwe* y h 7 - y <o«jf. 
mrie-3. - -fr* 3 tz (4 «e* 7F7-7 oKSMMt-ca 

*fe-*-41WESrfc$:I P7n-lS«W H ti'«rfEl'4'^2 
'■?x£H&Etfc 1 O/- KUtSlTEJ&Tjrf «r#f £ 
1 fBffec09^^X^ y^y h 7-y v*f-A 0 

JO I P7n-i;^L-C^ftpTfg4frIBH , -Y2/^#tI$5: 
ffttL. MlE ; aS5:<7)H'-V2/^<7)¥iJffltl-;«U^o*^ I 
P7n-=Srte^li--5)0(cSL7t^IEl^W-^2/N-x^^ 

#tZ#') v*-7N*i4, B5IE^--tf^*i/c(4mrlE^ '7 h 

v - ? (otmmut&^^xmtzti: 1 P7n-©nt^ 

SffcUH^-r^ I P7n-^|£il1-^mifEi- -f t2'U 
4 "9 tc, frlE» 1 - KUBtt&ft^-r 

20 grfEff tz 4 1 p 7 o - i^m-t izt r*E«fto u 
-V 2 /^^OfflSWCfiJfflttiJttcfli '9 c * v» <t 7 
BfrlEi P/<^-y hi^iiBtiEi P7o-s-^.f3:t Lrs 

K icjgtp-t i^tt^tJ fPr*H 1 IBffeco 7^7^ 

[K*fl7] grfE^'J v^-/N'ti, IP7D-(:^L 
-C^Eb^lBt4BulEL-4'^2/^^S5: : fi E:; SL, fflE^-- 
fcJiUTE^ 7h7-7 Ottfi53Effci;l6cfi->T«r 

tz% I P7D-«)*4tt(llLfc«*, 

Eff^c^ I P 7n-4-tei3|-r^^*!)C0^Ffev^-v 2 7n-^. 

it m 3 co 7 - Krt s t£ffi L 7i»^, HtfEff* 2 i 7L- (± % 3 co 

40 iMrem 1 co y - Hi, ftE^ffl < ^ **l»#-C«flB -e * 4 

HfE^W^UftJOtfxS^S**^*!!** 1 Ettco 
'jsOVT.'i y*f-* v Y 7-?>XtA. 

#*OR-c«fflsnrv»«t g(_l± x WET*/^ *flfc<o 
1-77^;? «TE51ffl/N-XlcK#^^ L 

fct §W\ flJE^F-IB^^SrffifflLTV^ h^7^ -y^co 
^ffl^^lh?*. ME^ffl^^T'^LTv^Tt F57-f 
•y ^ SrffiTE^IB/^^ t-HX^-T ^> J; (c, 1 coy - 

50 KU«^-t*#S«r*i-*BI*J|l7EHW5'<^^'f f 
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«se* y v -9- - / <iiiWE u >f 2 / <x i) « x. b$ 

E^^-yiRgiJ-7-S:flBv^-rffirE»l ^V- Ktz I P7n 
7 i fell 8 EHO 9 >f y f * 7 h 7 - 

[0 0 0 1 1 

F7-^y^fAt:|U #K^;P*-f h7 
[0 0 0 21 

[^*Oj$#f] i£¥. IP (Internet Protocol) * y 

PBN (Policy Based Networking) <DWtftffi5£]fjilF* 
0*ffl<t***ii&iX'rv*4 (Y. Nomura, et 
a 1. , n Po 1 i cy Based Network 
i n g Architecture for Ente 
rprise Networks", ICC 99, 1 
9 9 9) o 

[0 0 0 3] ifz, iP/^7ho$^Mt: T7^ 

3 : L 3) t<7)^-f>^I^ATM (Asynchronous 
Transfer Mode) . 7 1^-A'Jl/-, RXfE t h e r n 
et (fiSBOO imfil^^t (H^2!L2) 
<7>J^ 7f >^ItXat^MP L S (Mult i Protoc 
ol Label Switchi ng) ^vig £ fix (Ro 
sen, et a 1. , "Multiprotocol 

Label Switching Architec 
ture", work in progress (IE 
TF-D raft), 1 9 9 9) 0 
[0 0 0 4] MPLS*7 h7-^i^07^ 

**) Kfcv>Tll. 7n-S^faWt^ 
If iE@i f 7 7 ^f7^x> 'J > 

[0 0 0 5] 7^^X^7f^7 h7-^Ci3^t, y 
D-*OfMr^ (QoS*#*Lfc!PJ*Wfrgg& 
Ol— HI£te, I P7D-<7)77Vy- b (* 
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&ftB#14fa±&^<7> F77-f -y ^x>>-7 »J 

XO[*J^ib, IPF 7 7^7^ £ii§f§-*"&0(::3W 
MilfATM^7 h7-^O^fcT-4>0, L 2'<*t\$ 

io [0006] se*. z<dx i fcfvuiiai t-c^i-v 

Ar^iScOMPL h 7-^(Ci5i^T#xfbnT 

V^o MPLS^7 h 7-^Cio^T(i. Kill* 

fi^-HSR (Label Swi tching Router ) "C£>& 0 L 
SR (01 tOL SR 1 — L SR 5) II, JS*»C, 
i£<7) I Pvn-Srae-r^/c^l-^lJffl-t^ L 2^ D x£il 
■ K5E.-*"SIR*t. L 2^X£R5rt*£#<7>ftlJfiM 
•y -fe- V y 7°/^ * 7 7*T' L S R Wi % £ C <h 

"C\ MPLS^7 h7-^OAP^?>aiPi^L2/^ 

col sRizx&jz't&mm&M^y*-?, j$Li/*m-r 

Z> L S R ^W^WUj&Sfei - *^ ^ - * 
[0 0 0 7] *«fcL 2'<***R-t&Ci<l. MPL 
S L fc±EO#l* - fcf * £ £ /c a6 U . 

SJ^nT**«*-C*4o ft*OMPLS^7 h 7-^tl 

«PL S * y b 7-^<7)4:ft:<7)4 1 tjgtjJ^L 2 /U^ 
J8iR-t^Uti. lOLSRIiLSRBOifyohn^ 
fcir-tMfeOL S R^i3(t^>^**Q0> ^OtfcjgHMR*: 

[0 0 0 8] iOfcJ&lcd. £L SRii*c]K*«SrE* 
[0 0 0 9] t*:. * 7 7VU * y y-CBMg L S R Pfl"C 

«s««txiftLTiT<iWRw»^ife-eii. vt>&mm& 

40 [0 0 10] Hi»2SfL**-*f*T-<i. ^fB^ 

/umMP L S * y h 7-^W(CS:^L^ttnil. 

ii. *iRLfc»« ffi^^ow^') ^fUffl-r^ 

[0 0 1 1 ] ttz, ^MPL S^7h 7-^tci^v^ 
T(l. IP70-HSP (LabelSwitched Path) t co 

-7ytf>^ (^) *ift»WoTV*fc?>T% 
50 *x.^>^5?^Ufe4:&tc % LSR(3v^IP70- 
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[0012] ^n^<7)$g*. Miifft^H^>«o 

MPLS*? h7-*-Cli. ±EO«*&-*f-tlX£* 
[0 0 13] 

7f*7 b7-yMliolt£ h^7-f ■7^^>V^T , J > 
[0 0 1 4] $^^»2 0HSii > 7 ^y ^ Oft 

[0 0 1 5] ^%^c0^3OifS(i. @^2fift^-t:' 
[0 0 16]*ft«O*4OR»i, M2iftt-e 

*Ui5v*t\ mmi < *y h 7 
[0 0 17] *#£i»o#5 0HMii. 0*«f)*xWFO 

[0 0 18] 

[HM*»*1-&fcfc«>#aj ±E»SIS:»ftt*tft 
1 co^^y^ yf-^y h7~^y^7 
Aii, 7^;H:*o*^t I P7n-^o I P/^ y b 

#*#!BLt\ mrffil P^^r y Y Z$mir 2>fztb<nu 4 
^2/^*SiR • R£1"£jS lOy-Ft ; IWE** h 
7-^co4>»®^rtcES^tt, m%Z*y Y 7-^<7>AP 

£1-&«»o*2<*>y- Kt ;«rE*? b7-^omn 

7h7-^«IW4i:/:M> ^'JyJI^nh 
n;m|ij 0 r. «rE* 1 oy- Ki:«|ill/>ft2/U^ 

[0 0 19] *5kW<D%,2<DfOV*si y^^y Y 7- 
^v^rAl ±E» 1 07^^f *y^*y F7-^ 
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T> BEK^OmrEU-f^2/^^*rS»?-r^^\ 312) 

WEI' 4 -V 2 £K5£-r&rt>*¥ij»rf 
*^st, fjiai-^-v2/^os^^^Si^p D p»«iE 

'<7;*-*£JtLffi1-&*afc* ATE* i oy- KUttB 

u -r v 2 ^ x o r 3c * »^ + £ # a t * * -r & o 

[0 0 2 0] *5fflO*3 07^>f 7f^7 h7- 
^y^fAli, _LE*1 07^^^'yf*7 F7-^ 
yXrAUjot^, mjiefg 1 <7>y - K<iJL-^f3?*S 
70 littE*? F 7-^o#t«gEft«raE"C«m-r-&^«fE 

Lfc»-&\ HE* 1 ; /«u*ej.— 9**4fctt«r 

E*y F 7-^O^^k^«^li-^#e?r*L> HE 
y*"/<«i*E* loy- Ktf^OTftEaawS* 
Lt\ »ffcic|fe^-r* I P7n-*t)£oii!rEI P/N'y— y 
h «:IKSi-4*:*{>Of(rE^>r ^2/^^OR5e*mrE»l 

[0 0 2 1 ] ##&9JOf&4 0 7^^*4 v + *y b7- 
? Aii. ±EJfcl ^7^i^^7f^7 h7-^ 

y FO^-f * >^S:1f ^^St, HEI P/^7 H: 
-g-ifi-c^a i pt F'l^r&sesftfcftKtgfrf* 
ttEW -V2'<**R5ei-4*«i: «r*U iftE^Vv 
■9— /<(i«FE*2oy - K*HS<9 iPrK^i:i*)j|f 

!sw * -v 2 /<***e*i-*t»E* 2 - K*»se-r* 

[0 0 2 2] *i^(7)i507^^X^ yT*y h7- 
^y^7Ali> ±EJB 1 O^^^^-T 7f*7 h7-^ 
y^f Alcfc^r, «rE#V ->*-/<wu IP7n^c 
JO WLrgSWH&^HtfI£V^^2^ e ^^«S5c^ftL, mrlS 
^--fS*i fcttttE* y f 7 - ^ <ottJR»fcu*'^v^ 

Lfc«4*afl5H«0»«fiJS«a*cj6i:T, »E«rfc& 
I P7D-t:io TUB* ^ h 7 - * o««i*iJffl«ca(c 

4fctt»E*-y h 7"-^ottJRae-fb-C»*i-*t»E*rfc 
4r I P7 0-Sraffl|prSfe&«fEl^f ^2^^S:<tE*l 

coy - K*cRjea^-r**ai:**-r&o 

[0 0 2 3] ^|§^co^6 cO^^;UX-f h 7- 

40 ^y^rAli, iB>107^-f7f*7F9-> 

^o*Jffltt»«:tH* **at, IP7n-i: 

*tLTftft^|gft«rEW^^2/^75««ftffftL. ttE 
ttftOP^ir2/^05Hffltta»C*-sf* IP7n-^ 
1" ^ O tc® L fc HI E 4 "V 2 / ^ i mart h *a k * 
*U «TE#y /^i, *E^— 9»*4fc«±f»E 
*y F7~^^i^b:«o'v^f/:^I P^n-co 
«4tDttliLfc»^ I P"7n-$r^ii 

-r**E^-f-V2/^*aft^*i-*J:di^ ttEDtl 
50 0/-n:M*t^?gt, i»E«fciIP7n- 
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ffl*«U«»)*«*i:4^J:-9*-, WIS I P^^ry bitz 

[0 0 2 4] :£f§9JOig7 y**v V 7- 

^ ±ESS 1 co^^i^-f y**y Y n - 5 

y^rACjoV^, liE^'Jvf-Ali, IP7D-C 

^-^TE^SfctiiHrE*? h7-^0«ffiJEftt:36^^ 
i-«ft*^&< t & 2o(7)iK^|fL, ttEtffcfrl 

ffl^x **rE^«><* k«j o*x.4ct * miie^ i o^ 

[0 0 2 5] «iO$8 07^U^ yT*v h7- 

y^fAi:iv»t, »E#u >-9--/<td\ itJERflB'** 
tOF77^^ KffiflJ S*. tJEHUB'** KB***** 

[0 0 2 6] *jfflO*9 07^^'f y?-*y h7- 

ffrEW t2/uta^l^^ i p-7n~^ofris 
^t^^^ tc^fE^^-ytrs-r^wEasfco i p -7 

E^-r»»J^*ffl^T«fE»loy- KCI P7D 
[0 0 2 7] 
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[7^iU^7f^7 h 7-^y^7A(7)S$i)3t) * 

^ v^xAco^^tss:^^-tiii2 Z^m-f&t^ z<o> 

KND1, ND2-ND5H^7^X^7f^7h 

[0 0 2 8] *°'J ->-9"-/<P S Vii^^;UX>f yf^7 
F7-^oAPi:Et?iLf:y - FN D 1 htymti}*® 
ft (ftl'J>^) CJ:oTg|!^ittv^ 0 
70 7-^OAPi:El?tL/:7- KND 1 fc*y h7-^ 

ompiiseg^tt^y - knd 5 k(i, ^st (^r) 7 

-KND 2, ND3, ND 4S»I«^i|[ (WS'J 
^IL"CgS^ntv^ 0 APy-KNDlS^ 
ttJPy- KND5li, mo I P*7 b7-^ (H** 

[0 0 2 9] v-^-^P S ViiJi— ififffi&tftfU 

/-KNDl-ND5(7)»ft^^f^o 

- /< p s v (iJ.-ft«aff# y vflt«S: - *i ^ * 

A^t^o AP/-KNDK «/-FND2, ND 
3, ND4, S(fffiP/-KND5(i^-^S^^7 
f^^7 h7-^iSCJ:oT«fi^^ + 

[0 0 3 0] :oiffi^7^^7f^7h7- 

^ V^T^ AlI^Tt*. tfU v*- /*p SV(i I P7U 

I P7n-(7)7^n'- h 
(B) ) . b77-f 7^oM»t, StfaB^SftdJ: 

lf^Sr«tti--&fc*U. COPS (Common 0 
pen Policy Service) £ <b'0 *° V v frjtft 7° n h n;KigiJ 
oT. y-KNDl-NDSrt^K^iit^o CO 
p S7°n h 3;H:o^tli, iJfcflt : J . Boyle, e 
t a I . , " TheCOPS Protocol", 
RFC2748, IETF, 2 0 0 0 *#Jg"C£ £ 0 
[0 0 3 1] 0 3 ^#SLtlH2(:ft^'J 

-/<P SVS^V- FN D 1 - NDSOMiSCo^ 
tMWt^o ^Uvt-APSVii, 7-KND1-N 

^> <7>vtmm « * ©a-r * * y h 7 - ^ »««®*a» 1 

-T*jl— W?*ftft»a»l It, *y F7-^*l<7) 
IMfctBUL. fft< IP7n-#fS4t&*4v^iil 
P7n-^Mn^^O-<^> h «r^mi-^>^^> h 

[0 0 3 2] #'Jyf-/<P S Vli. jgU, 

50 P7o-#»ffeLfc»*i:, ztizmm-r 
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£L2 (Mt2) ^X07^«T^gl8^ait 
1 3 fc. frL^I P-7n-^^fi-^>7t:i6 

1 ftftLfcL 2/^1S#^^ffi-r^K^JHMffl51 
6 <h£»x& 0 

[0 0 3 3] ifc, y- KND1-ND5 (O^rti^tl 

3 : L 3 ) <h L 2 <h y t: > ?RZf* y y°/<4 * 
^7 p TL2/^^I^^i-^^^0^^;ugE^M3||^ft^ 
7^>fvfM»2 2 <t£fit;l£c 
[0 0 3 4] ii\ AP^KNDl(i.f'Jv^-/s-p 
SV^f'J >©]$J-7 a n h 3^(-CglJoTii:»«CK5E»^* 
aSSft-r***. «y-KND2, N D 3 , ND4R0 f 
ttiPy- KND5(UDy- KND 1 ^ILt-f'Jvt 

[0 0 3 51 ±aLfc7^^^ yiM>*y h7-^yX 
f AlCiJ^Tiiv .1**^M P L S 4 t*07^^SBf(i* 

WtmUl 3. L 2^Xftj&*U»r8in 4. S^L2/Uft 

d i -nds^'j ^p s v tmm-tzz t ta 

[0 0 3 6] — >V, #U >^-/<P S VtedftibOlSiffc 
^-%flL, KND 1 -ND 5 JCR5Eli*i-** 
JM*£Ujfci: £UU y- Kt:WLTSS*lltJ&ft^ 
^^OS^SMSBl 6 Zmt&o /-KND1-ND5 
TCitfy P S V^<bOK3cii*S:S«L, - ti 

***rf &±fE«SB»2 0, 2 1, 2 2 ifi^ 0 

[0 0 3 7] lOJ:^;, sifJH-^PSVty-K 
ND 1 -ND 5 t T-lStHfe^li*ffv^ v*- /<P S 

y- vmr-wmmRteWkmittf 1 ) v*-/*p svofis 
tcpBc^-tn^^, &y- Kt?o»a«r««i--&i k 

^T'^^o MPL Sfcf 7^>MHKi5tt£>!t*0 

* - kf 0*3R UdZ« 4 R5c <> , ^ , )vt-^PSV 
y — KND 1 -ND 5 KlL 2 coflJffl>Vft UH-f^Jt 

[0 0 3 8] 7f*7 h 7-^ v^fAO 

» 1 • »«o 
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[0 0 3 9] H4 Sr#JHi-4 ^OvXf ACiS^T 
ti, * 0, Jy^-/<PSVt M07^^^ 7f>^* 
^-^LSR1-LSR5 fc^ib^^A-X-f b 
7-* (v^MB) i:UOMPLS^7h7-^« 
SLtv^o tStkO^^X-f yf> ? L S R 1 

-L S R 5(i*y b Lt, i2C^t^ 

<7>y- KND 1 — ND5 «Ui^ 0 

[0 0 4 0] #»)yf-/<PSVIiMPLS*7h7- 
^OAPi:Ei?ftfc/l'-> L S R 1 t%omW%:M$L 

SRst^'i -7°n h =7 )v c o p s \zm or, «s 

□ HEitStLfc^-^L SRlt*7 by-^OffiPU 
El?*i/:^-^LSR5fcli, (37) *-*L 

SR2, LSR3, L S R 4»iT!ftli9iijg (^JIV 

^iirgi^nrv^o AP^-nsRis 

20 [0 0 4 1 ] ^OvXxAUjStt&^U v+-/tP S V 
S{/>-nSRl-LSR5(i, 113 t:^#1*/&£^ 
-f **'J yf-/<P SVRXfy - KND 1 -ND 5 fc-E"*i 
* r tim-mf&X-&&o fc/iU ^-^LSRl-LSR 
5 iZ^^Xit, y - KND 1 -ND 5 SrWffii*^^^^ 

y ^HIb£S£2 2^MPL Sit»2 2 
[0 0 4 2] ~>«9— /<P SVIiflf J^-^L 
SR 1-LSR5KOS*, ifc(ib--Knv*SEffciir 
Kit). ifKjCIP7n-O7^ , jy-hS0 c l^ 
^^gfUP^-^LSRlC 

■9— /*P SVitf*:$Ct^^yaLO^o 
[0 0 4 3] AP^-^L SR lfiMPL h7- 

^cb* i p*v hv-tfrbrnm-rz i p/<^^ k 

(L3) tf07n-(;^Ct, L2^LSP (La 
bel Switched Path) (I^y t:>y"L. MPLS^7 h 

/<p s v^<b<o«tt*5eje*oiafii (iss^) i^«eo 

CR (Constraint-based Routing) -LDP (Labe 
40 I Distribution Protocol) f 0 7^;i/E^7'n f 

t~f|iJ>K W*tt4LSPOK:se4fc(iWttS:||ff1-&o 
[0 0 4 4] W^nSR2, 3, 4tt±f£^'<;u 

9^^ft»t*iifc I P/^7 h«r*aicx>f 

[0 0 4 5] ttiP^-^ L S R 5tt9-^^#itS*lfc I 

r/^r-^H:fcr, MPLS^7h7-^noR 
SOI P^y b7-^il^-r^o 

50 [0 0 4 6] (i P7n-7^n- hmm<om'zM) 
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^iC. ±E» 1 yf*7 h 7- 

ftHUO^t, 13, B4, 0 5X1*136 ZWrmLTUt 
•S^t^/:WllIT^/o 0 ifc, [U6tiIP-7n- 
[0 0 4 7] Vlx.it. H4 tcgrf «fc -9 ic. ^-^LSR 
7-^£#x_& c c:::-et±* b v-t^mmir 

4^-W2 0Mb p sOfiSJ^t^ I Piifi ( I P 

[0 0 4 8] ^'Jvt-^PSV^flt 
&MPL S*v b 7"-^UJRi-4JL— *f»*^?>Sf*S 
tLT^ "KU >^f-^P S VOSa^OBU^^ F 7-^ 

MPL S^7 h 7-^O^S5^y l>7-^^f^D 
>:RjR**gMfc U «r L < I P "7 n -**M P L S * y b 7 
-?USlA1-&;:2:£* 0 'J ->-9— '<P SVW-^L S 

[0 0 4 9] #M8 1 1 : *°>J v^-/<P S Vii.x— 

^tcii, fcVcRlf&mitl PT Kl/^li* y b7-?7 
[0 0 5 0] ifc. end 07Kl/^t*l±5r 

[0 0 5 1 ] fli 2 : ^.-^^o^tctiW^W^ 

tit, mmtmhg. mmm%t*x&z> 0 z 

-va^f)* 1 ) H-APSV«fp n pRM 
[0 0 5 2] itz, a-fl|^i<tt, *L</U 
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b y - ? mi&<nmt$: * v b y-f&mvt&Mmui o 

ft?2> L 2^*f$££^-^^£^£ 1 j-:: fc^T*. 

[0 0 5 3 ] fll 3 : *°M ->-9— /<p SVIt 555fc£ 
O^MtcI P T b*\/Xm%kfrb I P7d-^mpl S* 
7 F7-^rtOAPt4^^-^L SRI tHJDfci* 

T»U#y v-fr-/<P S Vrt ? 0 S P F (Open Shortest Pa 
10 th First) ifziZBGP (Border Gateway Protocol) 

ifOI P/U-7-* >^7°n hn/uuj: i)JR*Lfcb# 

PSVt:4xTi3v^tAv^ 0 
[0 0 5 4 ] -r>f >^yn h 

20 [0055] ^-x>r >^x-^oa^ii. 

**» < . & * - ? ft iznm * £ &cft< * & o 

b y-?<n b ^uv^mtLtzm^izm^x^t^ 
*k mmzu&irz-ty<D&m&^m%?z#>, mi>m^ 

[0 0 5 6] $11 4 : &)l>-9 L S R 1 —L S R 5 (i 
JO IWS^SNMP (Simple Network Management Protoc 

oi) fciro*K*»»-e**:/n h 3A.t«fflu#y 
p svii^-n s R*^aa?n/:MP l s*v b 

ti. #V v*— /<P S Vtf)V-? L SR^UOR^i 
[0 0 5 7] \ 5 : v*-/<P SVIU-t> 

[0 0 5 8] $WI1 6 I AP^-^ L SRH^ffiPA' 
50 I P h 7 7 7 ^ tMt* I k ^"Cl 4»*i:ii, *° 
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LSRl IcJtLTi-f^t-S I P 7 n - «:BE#a« 

[0059] l^l. ^-^(o^-f^mm^mmtz 

1 5Mb p s o/Utlia-f OSt^l/: 

ta^j^t^^^H^psv l s mm. 

[0 0 6 0] fm 7 : jl— »f^>R***fc-tc:i:**t? 
^AP^-* LSR1*5>B1P^-^LSR5 

**i"*o iO/Utf7;^''jXA^, t r a 

c e r o u t e Srffl V^ct^Stfe <fc 
[0061] traceroute <7>*§-£\ b yft 
- t- * > ^ -r - X ^ ^Jff:fi:/U ^^^T* § 

R^ 5 traceroute b LtV^£*i«ft 

£ c Lf:^oT, '^>f b XAi^t b 

[0 0 6 2 ] dO»ft«-e<±. 3I±J-— «f 

^-^LSRl-LSR3-LSR5tgftt^) 

[0 0 6 3 ] ^^Xh707;^«jXA(7)pI 
tCO^Tti, iDimitriBertseka 
s, et a 1 . , Data Networks, P 
RENT I CE — HALL, 1 987 & 

traceroute<7)#I{:ov^lt M: 
G. Kessler, et a 1 RFC2151, 

A Primer on Internet and 
TCP/IP Tools and Utiliti 
es, IETF, 1 9 9 7 £#HH-e££ 0 

[0 0 6 4] 8 : #»Jvfw<PSVIiftILfc 

^£#tr L 2 0/**£K5fe1-*fc*!>K. CR-LDPi 
&vM*R SVP^^<7)7'n b n;KiiiJ^>/N-x|5:^> y -fc 
-vlMPL S * y b ^-^OAP^^flblPCfDj^oT 
teiSI"* <t 9 AP^-^LSRlC^t^o 
»f^«"C«i. #'Jyt-APSVIiLSR 1-LSR3 
— L SR 5 SrSfii-^SKS:a-&*«2 0Mb p s<7)^ 
**K5e-*~* J: AP^-^L SR1CCOPS7' 

[0 0 6 5] #11 9 : AP^-H SR 1 ti^'J 
-/<P S Vj&^tf>J&^£$ttJR*fc, CR-LDP*^ 
v^li R S V P i fOM^»4/UR5E^n b n;u£fijffl 
LT. mP^-^L SR 5l:|6l*otL 2^^SrK5E"f 
&«b£ (Ift5e»a»2 0 f MPLSMS2 2) 
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[0 0 6 6] 0 : AP^-H SR 1 frbSfrtb 

g£oT, mP^-5 7 L S R 5 IZfUlfroXm-XMSZH 

[0 0 6 7] fI2 1 : *°'J H-APSV1 L 2/< 
X^^^tL^^t SrEMtLTta, L 2><vUcx-Hf;>i> 
<bg*£ti£ I P7D-J77 \£y^h^7^i)^-9 
10 L S RU^S&o CC9<b I P7u-£fg$iJ-f £/c£>o 

^jim7C^-b#^ -/nfn^lgiJSr^IPAyy 

[0 0 6 8] i OMgUT-rt* IP7D-tlWl U*frl£ L 

<&ld\ IP7KPXvx^«ofa>^7-^7Kl^ 
XfEfOIP7n-o^ii:\ ^ K#- K*-^ 

20 [0 0 6 9] ^W12 2 : I P/n"^- v Y<r>&&i$gfr?2> 
tz*h\z\t^ I P^n-Sr^giJ-f b y £jK£i-£L 

^/cy>{-(i. «it«f. i P7D-^ mzmwi-tzx-y 

b'J£j$Ol p-70-aglJ^x-^TBL (H5# 
BR) 4:ffl*L. hVlc(iIP7n-Sr|E3|-r^L 
2 / < X * — * U Hl# 1 1 &#4>?zmi&-f2>o 
[0 0 7 0] Z<DWmttlf& [~?v\£y?\ MT* 
0 , dixie: J: t)x> b Lfz I P7n— *«fcro 

JO L 2 *#J6B«*?>«l«f'C*4o « 
SCO I P7n-^-OL 2^°^^flJfflLT|^^tl^> 
^-1 P"7n-ji> b 'JO*M >*tipj — OL 2 

[0 0 7 1 ] ^-^LSRO»ftl±, IP^yhtf 
;u-^UPJ*L^l^lc x I P7n-^iJti)X> b y 

ct7 b-r^^t^^. ±iai p^n-asoT-T--^^ 

TBL^m o JiV by y b L£*§-£\ ^> b 
yo*(C(i. L 2/^OSKglJ^-L 2 ID«oTv^f: 
40 vlOltftji^^O I P/^ 7 h JrKSt^l L 2^ 

[0072] IP7n- (L3) t L 2 t<D~? y l£ 
> >fm*:t>Z> t , t»Mt:jL-f^)S*t-& IPF77 

^^(i^-^fOg*L^p D pST^M^ti^o 
[^sOls^J v^* v b 7-^ y^rAC0i2<7)Ift:K) 

(*2 0A#«f«) H7i±El25:^H3U^L^J:9 
50 *^-^O«ft«Sr^i- 0 
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[0 0 7 3] miRl/mS £#flB-f 2>t, :<Ov^fA 

h7-^tLTOMPLS^7 F7-^WL 
TV^o W&^^sOV^j y^>?)l>-? L S R 1 — L 

-KND1 — ND 5 «Uv^ 0 
[0 0 7 4] *°M vt-^PSV(iMPLS^7 h7- 
^ OAPt-BES^ tL7^;u— 9 L S R 1 f%omttWi$k 

(%dm } )>?) ^x^xmmzti, ^-^lsri-l 

SR 5fc#-Uv»JHP7 f D bn;UCOPSilgiJoT. tftg 

□ URSSixfc/i'-^L SR 1 h 
EB$tL7^;i/-^L SR 5 fcli. ^i^~^LSR2, 
LSR3, LSR4 5O I lSWi0t (»1V>^) £ 
iLTgSStirv^o AP^-^ L S R 1 RlftHP^ 
- * L S R 5 ii, ife<7) I P * y h 7 - 5 U 

[0 0 7 5] :oyXfA(3(t^^'Jyf-APSV 
(id 3 i:i**««:^t'fV /*P S V k ra-*§j£ 

T~*>£ 0 ^-^LSRl-LSR5li, y-KNDl- 
ND5tH«Of«R*iLt, BKe&Sa^O, 

MP L S«h£3S2 2 tBf^) £«x£k <!: kic. ICV 
>?tmMmU2 3ZffilZ>o ^-^LSRl-LSR 
BUiSlt&MPL S«M2 2(i. 7 n - BfcgU 

^2 2 0, L2/U^2 2 1, fif-^22 
2, RtfL 2/U«Hfif-rA'2 2 3 7^«J&£il 

[0076] (b^V^ ^OM»ft<7)»lftW * 
tC. ±I^20««^S^7^X^f h 7-* 

v^T. @3, @7, 08S^l9^LT^t^ o 

[0 0 7 7] El 7 K^rf J: n ^-^LSR 

fctfU v-fr- /*P SVt^<bS«Sti-5)MPL S^ y h 

^^--Wa»*«iE^^:IPii (IP7n-) £ 
«f L < BB*&i-*R**#V /*p SVi:attt*» 

OrtH&Kfi, MPL S^7 h7-^* s AP^-^L SR 
1 ^«bfflP^ - ^ L S R 5 CI-6«»OftR*t Ltv> 

1 : v-fr- MP S Vii^.-^*b<^5l*4r$ 
M> SMfi\ «k3**T</^ L2/UOS«W: 

- k t±2 L/:* 1 OftftWof « 1 Ifr 

[0 0 7 8] 3MB 2 2 : v*- MP S VliJX— *F4> 

-nsRi frt>ann>-9L s r 5 ci^g^H 
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[0 0 7 9] dfjvf-A'PSViilOgBSr^Li 
— 9*K*t»fc-ra«^<9 * - * £^tr L 2 

ap^-^l sr i izmm-tzztizx iu "Aimzms 

[0 0 8 0]fi23:iogi o*i&s«#ffiuft# 

LT, MOI P-7D-^|W|-<7)AP^-^L SR1A> 

^mp^-^L sr 5 zmzm^izit, n^^^tm 

{Rlxtf, 2o^gRk Lt> PI :LSR1-L 

SR3-LSR5k, P2 : LSR1-LSR2-LS 
R 4 — L S R 5 £3&H.1-£o 

[0081] #u v^-mp s v-cjr* • ffa-r^^s 

■>t-APSV^8RU dti^AP^-^L SR 1 U 

[0 0 8 2] 2 4 : _bffi# 2 OSRHR^ftCftf 
LT. tt&O I P 7 D-ffl-f)AP^- ^ L SR 1 

biha^-PL sr 5*a&»-&u(i. ^--*fs*£?ft 

1 : LSR1- LSR3-LSR5i:, P2 : LSR1 
— LSR2 — LSR4 — LSR5h *HIt^o 
[0 0 8 3] Ctttb0^g&^i"^T 2M*£ 

30 LTK^t£i&^£An^-* L SR 1 KJ&^U 

AD^-^L S R 1 T*(i^-^5?*L£ I P7D-C 

^St^L 2/UO^ *> 1 oic$fe* ITM Lir^i: n 
tc, L2/U^Mt^o ^tLil<t«9. IP7n-^ 

[0 0 8 4] ^OB#. Mt^L2/U*i«f^^ 

t & z> %&&<nmmmR ^^-^lsri otr»-t & * 
at lt. a^-^lsri *^n\zm&<ommmL*u 

*iruv\ ^-^lsri v-*f-Mp s 

40 Jg^i-^±l5SI2 0^K®lR¥ffi^itKLr. #'Jy* 
-MP svii}g^S:^fi:, ii^-HSRl ^1*641; 

[0 0 8 5] ±»Lfc*2tf)»f|W::£v>Tli, 
LSRHM PM^y h fc. *W#tt*>d&5E 

^^^7 7 hT-*>.£j&>5ri*=S: I P^n-co^Sr-^ 
^2 2 2 «r#BHLT«fc9Ji-4«3IS:.fifdo lOfcJ, ft 
W 5Mfc«>£«4** & k # y v -9- - / < P S V Bf L fc k 

50 OH> 2fOL2/^«rfliffl-r«^«L2^KS*a 
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y--?^ 2 2 3 £#P£L&7^fb, tiM^i^L 2'* 

[0 0 8 6] £*U-J: I), ifoS!*-r* I 

P h?y<i y *«iMPL S*y h 7 - ^ (Cfctt £ 
**?^r^Clfci<. i-fOSIt^nSItMP L S 
*y f P*y h 

[oo8 7i m9*^>mLxm&-rz>t, >v- 

9 L S RlzXJjZiiZ I P^y- 7 Yv>o ^ffiffrffc? 
n-f&gij^2 2 0^#o. MM7n-flf-7> 
2 2 2 0ji> hVCHy hf^I P/n7-; 

tP?^^^$rft«t^tL^>o ^<Dtf!l"?;ti, 
btlt2o<7)Ii^aM^^^ U ft 

«r4«S:-7n-|ftgij«2 2 oi:i 0, ^TTJ. 

[0 0 8 8J IO^S:fip^7 Hi, #CtCL 2 
^S2 2 1t:S^tL, ««$tL*L 2 *i 
& Q L 2^ft5c«2 2 1 Trti. i^*y TTJ . I~^J <h 

?^£«fo/N'y- y HiL 2^oast*a«r*4*« 

[0 0 8 91 •suc*^ Trj I p/< 

^7hS:L 2/<XA-dE3aSt"*ii:^ft5tLfcfc1-4 

ii. ^XC(i£<fU/8 2ft£^*:*y. ^CD^AcDfiJffl 

^*flt^}S<&&- tlC&& 0 ^^T% L 2 

2 2 1(i> ^O^^" r-f J S:» 

[0 0 9 01 [^^;U^-f yif-* y V V - 5 y^rA<7) 
» 3 - Mfl0 

(f3^#«) m 1 0(^0 2 5^13 IC^LTtrJ: 

AO$3 O^ftWiftfl^Sto HI 1 fill 10 

[0 0 9 1 ] III QRTfffl 1 1 t&l&t&t* ClOv* 

yf-yiffr—f'L SR1-LSR5 kfrhJiA'A 
4 y^^y t L TOM P L S*v 

SLtv^o ^SfccD^^yW yf>^-^L S R 1 
-LSR5W7 h7-^iSttt, E12i:^t^ 

[0 0 9 21 ^'iyt-/<PSVIiMPLS*7F7- 

? (Dxniznmztitzji- * l sr i 

SR 5 viW»yn hn^COP SUBlJoT, 
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El?n/:^-^LSR5tli, tI^-^LSR2, 
LSR3, L S R 4 RO'Wltofc&R (feS 1 ; >*) £ 
aLTSRSfirv^o AP^~? L S R 1 StfBP^ 
-nSR5(i, jtliO I P * 7 h 7 - ^ (@7K#R&) IC 

[ 0 0 9 3] COv^fAI-:i5lt-6# ! J yf-^'PS V 
(iH3U**fl|lSS:^i-*'J v-t-^P SVtlil-Sffi 
■Cfe&o ^-^LSR l-LSR5li, J — KND 1 — 
ND5^i<7)tftSSUT, K£&3»2 0, Kfl( 
70 iM2 1, 5(/7^X^yfSK2 2 (fcfiU 
MPLSM«2 2i:^) <L i *> li, Ii:«J 

>*R«JR*W2 3 £«££ 0 

[0 0 9 4 ] ^-^LSR]-LSR5l:i5tt^MPL 
S«ife»2 2li, L 2/^^»iR«2 2 4 RtTI P7n- 

• L 2^U^fSr-7> 2 2 5 **f>fl|ftS *lT</> 
*o L 2/^«R»2 2 4 liL 2/<X«lti»R»2 2 6 
S(««/Uft)i)f^2 2 7 £*1"£o 

[0 0 9 5] (0«2»fcO«fft«l) ±K*3 

20 if Z>W&2 fiffctDfg 10»ffc«i::ov*-c\ HI 3, (HI 0 

[0 0 9 6] #JxJ£\ tui 0i:fti^:, ^-ns 

R t #y vt-^P s VH^K^WMPL S * y 

tz^-^tf&m*i%mztitz i pis (iP7n-) 

MPLS*-; h 7-^^AP^-^L S R 1 *^ttJP^ 
jo £&& 0 

[0 0 9 7] ^JH3 1 : *U >*-/<P S Vti^ — 

y hV-^vXfAOil CDtJ^JCD^Ull 1 
?JB1 6 t(B]#cD®atzJ: OWBfi-^o 

[0 0 9 8] ^US3 2 : v^-^<P S Vte-^-^fCD 
S*4:9tfc1-^ t^T-HAP^-^L S R 1 i^ffiP 
;u-^L SR 5i:l4ttt0 2o£l± (C:<JD^J"C(i, 2 

[0 0 9 9] ^ 0, J ^>^-/<P S Vii^tt^cD^^cD^K 
tr L 2/UtS^UP^-^ L S R 1 tZftm-tZo M 

50 [oioo] ddTMi, v^-^-p sviiPi : l 
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SR l-LSR2->LSR4-LSR5t, P2:LS 
R1-LSR3-LSR5 i02oO/UiMt4: 
t %AU)l-? L S R 1 trj&^f ho --KU v~f-^P S 

v(i2oo/^***n-« r fLii3:snfc^ pi :lsr 

1-LSR2-LSR4-LSR 5 *RJB*tfV*X fc L 
T\ P 2 : L S R 1 — L S R 3 — L S R 5 SrffStO/N* 

[0101] 3 : »ffi*0'<***|*«-C?IJffl"C# 

-^LSR2-LSR 5 0V^-ftl^^0^ii^IT^U 

-nsRH«ui^ affl^^^m^o* 

[0 10 2] itUi. 0Oxl£. m 1 1 IZ^-TJ: (i. ^ 
-*LSR 1 Offov >^^B4X*SB2 3**affl*0/< 
^Bf^^t^C, L 2/^S*?SP2 2 4 tC^-O 

fc*»*B*'<;*«*)#x8B2 2 7 U 
XP2£fU/BLTI P/^ y h *3S«-t £ - <h 

[0 10 3] (Btt2X4k«>ttft$l2) ^fcU. ±I£^3 
(DffitiZ&U&^^^^J 7f* y h 7-^ v^f Ai:iJ 
tt^EH2Sffc;co*2(Oi6^0!lUov^T. 13, Bio 
MBl 1 ^fffflLTW^o 

[0 10 4] £0»fl#lUJ3V*T<>. ±E0»2*fl:O 
fclOHftWfcPJflM^ ;v-nSRl-LSR5i:^ 
»J v*-/tp SVt^?>«S?^MPL S*7F7- 50 

-Wp a nf^riE$H/:IPM (IP7D-) SrffL 
< HSS-r*R*S:# , J •✓■9— /<P S VUiift-T* 
#x.&o fcfi EIiR2mftO*SOfc#t::f±. MPL 
S*y h7~^AP^-?L SR 1 i^ffiP^-^L 

[0 10 5] ±8BHi»2*<tO»lco»ft«|-CW. ^« 

tii^o/:^ io@82lfk^)*20»ftWtli, Sb ^o 
*W&H*2*ft*0*fci&*c. fH^Utaffi*/* 

[0 1 0 6] #H4 1 : * C \J vt-^TSV(ia-t> 

h7-^v^f^^l<0»ftWOf«Il 1^ 

[0 10 7] #WI4 2 : #U v*-/tp S VJiJ.— »fO 
35*£Slfci-£ -fcAP^-^L SRI ri^ffiP 

*L SR 5lCS^ttjg<7)2oW± (ClO0lJ-Cii. 2 50 
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[0 10 8] 4fJH-A'P SVIillnb^ISO® 
2^SSUP^-^LSRli:}|^tSo Ii:. - 

i oai^i P7n~t^t^o 
[0109] * 0> ; v*-/<p sviiPi : l 

S R 1— L S R 2— L S R 4-*L S-R 5 fc. P 2 I L S 
R1-LSR3-LSR5 t02 0<7)yUJMt^- 
fc«:An^-^LSRH:J8/Tt4o *'Jyt-/<PS 
Vii2oo/N 0 ^* s -f-ti-Pitfll3:$iX7t:f^ PI : LSR 
1-LSR2-LSR4-LSR5 £3Uflifc<7V*X £ L 
"C> P 2 I L S R 1 — L SR3-LSR5 ir^H^O/^ 
*t LXmm-f h Z XU)^- 9 SR 1 icj&^i" 

[Olio] #JH4 3 : vt^/^P SViiHUt:, 
^•^O/^xti^ffl^o^^xoaifflffiigiJcT) IP70- 
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